The normal human liver receives a substantial autonomic innervation that is thought to subserve motor, metabolic, and sensory functions. In this study an antibody to a neural axoplasmic protein (PGP 9.5) was used to visualise autonomic nerves in tissue from normal, precirrhotic, and cirrhotic livers.
The liver is innervated by both branches of the autonomic nervous system, receiving sympathetic input via the coeliac plexus and parasympathetic input mainly from the vagus. Most of these nerves enter the liver in association with blood vessels and bile ducts, and for many years it was assumed that motor functions related to these structures were the sole function of the hepatic nerves. It is now known, however, that in addition to blood vessels and bile ducts, the liver parenchyma also receives a substantial innervation in many species. Furthermore, there is now strong evidence that these hepatic parenchymal nerves were incubated with normal rabbit serum in NSS/TBS in place of anti-PGP 9-5; no staining was observed in these controls.
Results

NERVE FIBRES IN NORMAL LIVER
Nerve fibres and bundles were prominent within the portal tracts ( Fig IA) . They were mainly identified closely applied to hepatic artery and portal vein branches and only occasionally around bile duct radicles. In confirmation of previous studies,4 fibres were also seen within the liver parenchyma (Fig iB) . These fibres were seen to run along the sinusoidal walls within the Disappearance ofhepatic parenchymal nerves in human livercirrhosis (Fig 2, A and B ). An internal control was present in cirrhotic livers in that nerve fibres were readily identified within the fibrous septa separating regenerative nodules (Fig 2, A and B) . Indeed, in many cases, nerves within the fibrous septa were particularly prominent, in spite of a complete absence of parenchymal fibres.
Discussion
In this study we have used an antibody to PGP 9 5 to localise autonomic nerve fibres in normal and diseased human livers. Initial studies7 showed that with our material this antibody detected a greater number of intrahepatic nerve fibres in normal liver than antibodies to neurofilament, S 100 protein, or neuron specific enolase. PGP 9-5 has recently been shown to be a ubiquitin carboxy terminal peptidase which is abundantly expressed by both peripheral and central nerve fibres and is present within the axoplasm.8 It is thus an excellent marker for small, possibly unsheathed neurons, and has been used for the detection of nerves in several tissues.9
In normal liver we observed nerves within the portal tracts, as expected, but the presence of nerves in association with terminal hepatic vein branches suggests that some fibres may also enter the liver along the vena cava and major hepatic veins. Parenchymal nerves were easily identified in normal human livers.
There has previously been little information on the changes in hepatic innervation in liver disease. In the rat, changes in the distribution of intrahepatic nerves after carbon tetrachloride induced necrosis10 and partial hepatectomy" have been noted, and it has also been suggested that nerves have a role in the control of regenerative activity in hepatocytes."1 However, as mentioned earlier, the normal rat liver has only a scanty parenchymal innervation,5 so the relevance of these observations to human disease is unclear. In human liver, one previous study '3 has shown that in chronic active hepatitis there is an apparent proliferation of nerve fibres within developing fibrous septa and a reduction in the number of fibres within developing nodules. In the present study, we 
